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Introduction
Antenatal exercise, which refers to exercise that women per-
form during pregnancy, is an essential aspect of prenatal care 
that helps promote the health of both the mother and baby.1 
For the mother, regular exercise during pregnancy can help to 
reduce the risk of gestational diabetes, high blood pressure, and 
preeclampsia.2 Antenatal exercise can also help to improve 
mood and reduce the risk of postpartum depression.3 For the 
baby, antenatal exercise can help to improve fetal growth and 
development, reduce the risk of preterm birth, and improve 
overall health outcomes.4 Moreover, regular pregnancy exercise 
can help improve the baby’s brain development and cognitive 
functions.5

International organizations and healthcare authorities 
widely endorse antenatal exercise as a beneficial practice for 
healthy pregnant women. The World Health Organization 
(WHO)6 recognizes that regular, moderate-intensity physical 
activity during pregnancy can reduce pregnancy-related com-
plications and improve maternal psychological well-being. 

Similarly, the National Institute for Health and Care Excellence 
(NICE)7 guidelines emphasize the benefits of antenatal exer-
cise in promoting maternal physical fitness, reducing the risk of 
back pain, and aiding in the management of gestational hyper-
tension. Additionally, the American College of Obstetricians 
and Gynecologists (ACOG)8 highlights that appropriately 
prescribed antenatal exercise can enhance maternal cardiovas-
cular fitness, musculoskeletal health, and overall quality of life 
during pregnancy. These authoritative endorsements under-
score the positive impact of antenatal exercise on maternal 
health, reinforcing its importance as a safe and effective prac-
tice for pregnant women.

Decreased physical activity during pregnancy represents a 
significant public health concern, as it is recognized as the 
fourth leading risk factor contributing to maternal mortality 
worldwide.9 A sedentary lifestyle during pregnancy can lead to 
a range of adverse health outcomes for pregnant women, includ-
ing an increased risk of excessive weight gain, gestational diabe-
tes, hypertensive disorders, and venous thromboembolism.10 
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These complications not only compromise the health and well-
being of pregnant women but can also have long-term conse-
quences for maternal and fetal health.11 Therefore, promoting 
and encouraging appropriate levels of physical activity during 
pregnancy is imperative to mitigate these risks, improve overall 
maternal health, and reduce the burden of maternal mortality.

Despite the numerous benefits of antenatal exercise, many 
expectant mothers are unaware of its importance. A study con-
ducted among pregnant women in Saudi Arabia found that 
58.4% had a low level of awareness about the benefits of ante-
natal exercise.12 Moreover, the Saudi study reported that 84.2% 
of women were not practicing any exercise during pregnancy. 
Similarly, a study in Ethiopia reported nearly two-thirds 
(60.5%) of pregnant women had a low level of knowledge 
about antenatal exercise and only 30.9% of participants prac-
ticed exercise during pregnancy.13 Lack of awareness and 
knowledge about the benefits and safety of antenatal exercise 
can lead to a lack of motivation and reluctance to engage in 
exercise during pregnancy.14 Therefore, it is crucial to educate 
expectant mothers about the importance of antenatal exercise 
and how to carry it out safely.

Attitude toward antenatal exercise is another critical factor 
influencing women’s engagement in exercise during pregnancy. 
One study in Sweden compared physical activity patterns 
among women pre-pregnancy, during pregnancy, and 8 months 
postpartum found a significant decline in nearly all activities 
studied.15 This study explained the decline in physical activity 
during pregnancy due to fatigue, lack of motivation, and other 
environmental factors such as access to exercise settings.15 In 
developing countries, women may have negative attitudes 
toward exercise during pregnancy due to other factors such as 
cultural beliefs or fear of harming the baby.16,17 However, 
research has shown that exercise during pregnancy is generally 
safe and beneficial for both the mother and baby.18 Therefore, 
it is essential to encourage a positive attitude toward antenatal 
exercise and debunk any myths or misconceptions that may 
deter expectant mothers from engaging in exercise.

Although antenatal exercise is highly recommended during 
pregnancy due to its several benefits, many expectant mothers 
do not exercise regularly. A study conducted among pregnant 
women in Brazil found that only 20% of women engaged in 
regular exercise during pregnancy.19 Another study in Saudi 
Arabia reported that only 15.8% of the studied sample prac-
ticed antenatal exercise.12 Reasons for this poor engagement in 
antenatal exercise vary. However, several studies consistently 
reported that lack of time, motivation, and support can be sig-
nificant barriers to the practice of antenatal exercise.13,15,19

Understanding the level of awareness, attitudes, and prac-
tices surrounding antenatal exercise in Libya is essential for 
developing targeted interventions, educational programs, and 
healthcare guidelines. The context of Libya offers a unique and 
underexplored landscape for studying antenatal exercise among 
pregnant women, even in the face of extensive research in west-
ern countries. Libya’s distinct cultural, societal, and healthcare 

factors, such as cultural norms, healthcare infrastructure, and 
access to resources, create a context that can significantly influ-
ence pregnant women’s exercise behaviors and overall maternal 
health outcomes.20 Moreover, the country’s geopolitical history 
and recent healthcare challenges introduce specific health dis-
parities and barriers that may necessitate tailored interventions 
for pregnant women.21,22 Although maternal mortality rates 
have declined over the past few decades,23 the progression of 
this decline is slow and requires more attention.24 Today, Libya 
has a much higher maternal mortality rate compared to other 
Arab countries.25 Several health complications, including 
potentially life-threatening to the mother and/or the baby, have 
been reported in previous studies in Libya, highlighting the 
need for a more active lifestyle and innovative care options for 
pregnant women.26 Therefore, it is a national priority to pro-
vide culturally relevant insights that inform healthcare policies 
and practices tailored to the unique needs of this population.

Equally important, conducting studies in this area poten-
tially identifies knowledge gaps, addresses misconceptions, 
promotes safe and effective exercise practices, and ultimately 
contributes to improved maternal health outcomes in this 
country. Additionally, such studies can provide valuable insights 
for healthcare providers to better support and guide pregnant 
women in incorporating appropriate exercise into their antena-
tal care. The initial and crucial step in promoting antenatal 
exercise involves comprehensively exploring women’s aware-
ness, knowledge, and attitudes toward such interventions. 
Therefore, this study aims to examine awareness, knowledge, 
attitudes, and practice of antenatal exercise among a sample of 
pregnant women in Libya.

Methods
Study design and setting

A descriptive cross-sectional study was conducted in Misrata 
City, Libya, from January 15th to May 15th, 2022. Misrata city 
has a population of nearly 500 000 inhabitants and is located 
200 km east of the Libyan capital, Tripoli. The data was col-
lected in the Obstetrics and Gynecology outpatient clinic at 
Misrata Medical Center (MMC). The MMC is the central 
healthcare institution in the city that provides medical services 
to the public for no cost. The MMC serves about 1 million 
people who live in the Misrata area and neighboring towns and 
cities in the middle region of Libya.

Anonymous questionnaires were distributed to pregnant 
women attending antenatal clinics in MMC and those attend-
ing other healthcare units in the same facility. Included partici-
pants were those 18 years of age or older and in stable medical 
condition. Women with unstable medical conditions or emo-
tional or psychological problems were instructed not to com-
plete the study questionnaires to comply with institutional 
policy and ethical standards. The recruitment of participants 
and collection of completed questionnaires were performed 
with the help of the nursing staff at data collection sites who 



Jahan and Anaiba 3

were not part of the research team. The study package, includ-
ing the questionnaire, was made available for a period of 
4 months, and participants were given the option to complete 
the questionnaire at their convenience.

Ethical considerations

The Institutional Review Board (IRB) approved the study at 
the researcher’s institution [Ref# Ext-611-2022]. Informed 
consent was obtained from all participants before they were 
allowed to access the survey. The participants were informed 
about the purpose of the study, and their confidentiality was 
ensured throughout the study. To the best of our knowledge, 
this study was conducted following the Declaration of 
Helsinki.27

Sample size calculation

The sample size was calculated using EpiInfo™ software, ver-
sion 7. Since there are no studies that have investigated this 
topic in Libya, we hypothesized the probability of the knowl-
edge about antenatal exercise in Libya to be 50%; the statistical 
power is 90%, a precision of ±5%, a design effect of 1.0, and a 
non-response of 10%, the minimum required sample size was 
estimated to be 182 participants.

Data collection tools

This study adopted the questionnaire used by previous studies 
conducted in Ethiopia,13 Nigeria,28 and Brazil.19 The original 
English questionnaire was translated into Arabic and modified 
to meet the purpose and context of this study. We used the 
forward-backward translation method suggested by Beaton 
et al29 to translate and culturally validate the questionnaire into 
the Arabic context. After rounds of discussion with the research 
team, the translated questionnaire was approved and tested on 
27 pregnant women to evaluate its reliability, the questions’ 
clarity, and the time required to complete the questionnaire. 
Data collected during this phase were not included in the data 
analysis. Based on the pilot testing, the questions were deter-
mined to be straightforward and easy to understand. The reli-
ability of the questionnaire, as measured by Cronbach’s α, was 
excellent (α = .89).

The final version of the questionnaire consisted of 48 ques-
tions. The questionnaires were designed to gather information on 
the variables of interest, including antenatal exercise awareness, 
knowledge, attitudes, and practices among pregnant women in 
Libya. The questionnaire consisted of closed-ended questions and 
Likert scale items. It encompassed sections on socio-demographic 
characteristics, such as age, educational level, occupation, maternal 
information, and medical characteristics, to provide a comprehen-
sive understanding of the study population.

The questionnaire also included a section dedicated to 
assessing awareness about antenatal exercise. In the context of 

this study, “awareness of antenatal exercise” refers to the level of 
knowledge pregnant women possess regarding the concept, 
benefits, and safety considerations associated with engaging in 
physical activity during pregnancy. This encompasses under-
standing the potential positive effects of exercise on maternal 
and fetal health, recognizing the recommended types and 
intensity of exercises, and being aware of possible contraindica-
tions or precautions. This section assessed women’s awareness 
by evaluating their familiarity with different types of exercises. 
Participants were presented with the question, “Are you famil-
iar with these antenatal exercises?” followed by a list of various 
exercises commonly recommended during pregnancy. The list 
included examples such as walking, breathing, yoga, low-impact 
aerobics, pelvic floor exercises, and stretching exercises. 
Participants were instructed to indicate their level of awareness 
for each exercise by selecting one of the following options: 
“yes,” “no,” or “don’t know.” This question allowed researchers 
to gauge the participants’ awareness and familiarity with spe-
cific antenatal exercise options. The total awareness score is the 
sum of the 9 items, and those who achieved more than the 
mean score were considered to have a good awareness of ante-
natal exercise. The questionnaire aimed to provide insights into 
the level of awareness regarding different types of antenatal 
exercises among pregnant women, highlighting areas that may 
require further education or promotion.

The third section of the questionnaire aimed to assess the 
knowledge of pregnant women regarding antenatal exercise. In 
this study, “knowledge regarding antenatal exercise” refers to 
the factual understanding and comprehension of pregnant 
women about the various aspects of safe and beneficial physical 
activities during pregnancy. It encompasses familiarity with the 
principles, benefits, and possible risks associated with exercise 
during the antenatal period. This section consisted of 22 ques-
tions, each requiring a response chosen from 3 options: “yes,” 
“no,” or “don’t know.” The questions covered various aspects of 
antenatal exercise, including its benefits and potential risks. 
The “yes” answer was scored “1,” and the “No” or “I don’t know” 
responses were scored “0.” The total score is the sum of the 22 
values ranging from 0 to 22. We considered that a participant 
had good knowledge if their score exceeded the mean value.

Additionally, the questionnaire assessed the attitudes of 
pregnant women toward antenatal exercise. In the context of 
this study, “attitude toward antenatal exercise” refers to the 
overall evaluation, emotional disposition, behavioral inclina-
tion, and perceived barriers that pregnant women hold toward 
engaging in physical activities during pregnancy. It encom-
passes their feelings, beliefs, opinions, and motivations related 
to participating in exercise during the antenatal period. This 
section consisted of 12 questions, with respondents selecting 
their answers from 3 options: “yes,” “no,” or “don’t know.” The 
questions explored various aspects of attitudes related to ante-
natal exercise, including motivation, perceived benefits, and 
perceived barriers. Participants were asked about their level of 
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interest and willingness to engage in physical activity during 
pregnancy. The questionnaire also investigated their beliefs 
about the impact of exercise on their own health and the health 
of their baby.

Additionally, it examined potential barriers that may pre-
vent pregnant women from participating in antenatal exercise, 
such as lack of time, concerns about safety, or discomfort dur-
ing pregnancy. The answers were scored as “1” for “yes” and “0” 
for “no” or “don’t know”. The total score is the sum of the 12 
items, and those who achieved more than the mean score were 
considered to have a positive attitude toward antenatal 
exercise.

To capture information about the actual practice of antena-
tal exercise, a section in the questionnaire was dedicated to col-
lecting data on the types of exercises performed, frequency, and 
duration. Of women who reported practicing antenatal exercise 
at least 3 times a week for a minimum of 20 minutes per ses-
sion, as recommended by the ACOG,8 were considered to have 
adequate practice.

Data analysis

The collected data was analyzed using a combination of 
descriptive statistics and logistic regression analysis to address 
the research objectives of this study. Descriptive statistics were 
employed to summarize and describe the socio-demographic 
characteristics of the study population, including age, educa-
tional level, occupation, and other parental and medical varia-
bles. Frequencies and percentages were calculated for categorical 
variables, while mean and standard deviation were computed 
for continuous variables.

Furthermore, a binary logistic regression analysis was per-
formed to investigate the predictors of antenatal exercise. This 
analysis allowed for examining the influence of various inde-
pendent variables (eg, knowledge, attitudes, and socio-demo-
graphic factors) on the likelihood of engaging in antenatal 
exercise. Predictor variables found to be significantly associated 
with the outcome variable in the univariate analysis were 
included as independent variables in the logistic regression 
model. Adjusted odds ratios (AORs) and their corresponding 
95% confidence intervals (CIs) were calculated to estimate the 
strength and direction of the associations while controlling for 
potential confounders. All statistical analyses were performed 
using a statistical software package, SPSS (version 28), and the 
significance level was set at P < .05. The goodness-of-fit of the 
logistic regression model was assessed using the Hosmer-
Lemeshow test. This method is widely used to evaluate the 
goodness-of-fit of logistic regression models by comparing the 
observed and expected frequencies of outcomes across different 
predicted probability groups.30 However, there is no universally 
accepted threshold for what constitutes “acceptable” model fit 
values using the Hosmer-Lemeshow test. Instead, interpreta-
tion is often context-dependent, and the results are evaluated 

by examining the chi-square statistic and its associated p-value. 
Generally, a large value of Chi-squared (with a small P < .05) 
indicates poor fit and small Chi-squared values (with a larger 
P-value closer to 1) indicate a good logistic regression model 
fit.31 Model assumptions, including linearity, multicollinearity, 
and independence of observations, were carefully checked and 
addressed.

Results
Participant characteristics

A total of 300 pregnant women were invited to participate in 
the study; 205 returned the completed questionnaires (response 
rate = 68.3%). The mean age of the participants was 27.56 years 
(SD = 7.18), ranging from 18 to 50 years. Most women (69.3%) 
were young (ie, less than 30 years old). The educational back-
ground of the participants varied. It was observed that 75.6% 
had completed college or university education, 5.9% had a 
graduate degree, and 2.9% had no formal education. Regarding 
employment, the participants were classified into different cat-
egories. Nearly two-thirds of participants, 68.8%, were unem-
ployed, while the rest were employed in private or public 
sectors.

In addition to socio-demographics, the study also collected 
information on the medical characteristics of the participants. 
The majority of participants were in their second trimester 
(46.3%), followed by the third trimester (34.6%) and the first 
trimester (19.0%). Furthermore, the participant’s Body Mass 
Index (BMI) was calculated using their self-reported height 
and pre-pregnancy weight. The BMI values were categorized 
based on the national and international guidelines into 4 cate-
gories: Underweight (BMI < 18.5 kg/m2), normal weight 
(BMI 18.5-24.99 kg/m2), overweight (BMI = 25-29.99 kg/m2), 
and obese (BMI ⩾ 30 kg/m2). The distribution of participants 
across these categories is presented in Table 1. However, the 
significant finding is that about two-thirds of the study partici-
pants were either overweight (45.9%) or obese (21.0%).

The study also assessed the presence of various medical con-
ditions among the participants. The most common medical 
conditions reported by the participants included low back pain 
(40.0%) and urinary tract infection (36.6%). Other reported 
medical conditions included gestational diabetes, gestational 
hypertension, and varicose veins, among others. These medical 
characteristics provide insights into the health status and med-
ical history of the study participants, which may have implica-
tions for their exercise practices during pregnancy. The 
socio-demographic and medical characteristics of the partici-
pants are summarized in Table 1.

Awareness of antenatal exercise

The questionnaire included several questions to evaluate wom-
en’s awareness of antenatal exercise during pregnancy. Overall, 
the results revealed that most participants demonstrated good 
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awareness regarding antenatal exercise. A significant proportion 
of participants correctly identified the common types of antena-
tal exercise during pregnancy. However, the awareness about the 
abdominal strengthening exercise was relatively lower, with only 
27.0% of participants being aware of this exercise. Interestingly, 
a large segment (66.8%) of the included women acknowledged 
their awareness of Yoga during pregnancy, although the practice 
of this type of exercise is uncommon in Libyan culture. 
Regarding the recommended amount of antenatal exercise dur-
ing pregnancy, participants exhibited poor awareness, with only 
18.0% of them accurately knowing the recommended weekly 
exercise duration. Table 2 presents the participants’ responses to 
the awareness section of the study questionnaire.

Knowledge of antenatal exercise

The study assessed the participants’ knowledge regarding ante-
natal exercise. Overall, 56.1% of participants demonstrated 
good knowledge, while 43.9% had poor knowledge. The mean 
knowledge score of all participants (n = 205) was 12.78 
(SD = 5.29). Specifically, 57.6% of participants agreed that 
exercise enhances energy and stamina, and 47.8% recognized 
that regular exercise can improve pregnancy outcomes. When 
asked about exercise safety during pregnancy, 63.4% of partici-
pants correctly identified it as safe. Table 3 presents more 
details about this section.

Attitude toward antenatal exercise

The study also examined the participants’ attitudes toward 
antenatal exercise. Participants were asked about their beliefs 
and feelings regarding the importance and feasibility of engag-
ing in regular exercise during pregnancy. Results revealed that 

Table 1. Socio-demographic and health characteristics of the study 
sample (n = 205).

VARiAbLES N %

Age in years (mean ± SD = 27.56 ± 7.18) (range = 18-50 years)

 Less than 30 142 69.3

 30 or older 63 30.7

Marital status

 Married 201 98.0

 Divorced/separated 3 1.5

 Widowed 1 0.5

Education

 Elementary school 9 4.4

 High school 23 11.2

 College or university 155 75.6

 Graduate degree 12 5.9

 No formal education 6 2.9

Occupation

 Public sector employee 48 23.4

 Private sector employee 16 7.8

 Unemployed 141 68.8

Family income/month

 Less than 500 LD 54 26.3

 500-1000 LD 95 46.3

 1000-2000 LD 37 18.0

 Mor than 2000 LD 19 9.3

bMi (kg/m2)

 Underweight: <18.5 2 1.0

 Normal: 18.5-24.99 66 32.2

 Overweight: 25-29.99 94 45.9

 Obesity: ⩾30 43 21.0

Gestational period

 First trimester 39 19.0

 Second trimester 95 46.3

 Third trimester 71 34.6

is this your first pregnancy?

 Yes 74 36.1

 No 131 63.9

VARiAbLES N %

History of miscarriage

 At least once 59 28.8

 Never 146 71.2

Medical condition

 Diabetes mellitus 5 2.4

 Gestational diabetes 8 3.9

 Gestational hypertension 12 5.9

 Urinary tract infection 75 36.6

 Varicose vein 22 10.7

 Low back pain 82 40.0

 Weight gain 35 17.2

(Continued)

Table 1. (Continued)
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47.8% of participants had a positive attitude toward antenatal 
exercise, expressing the belief that it is essential for their overall 
well-being. The mean Attitude score of all participants (n = 205) 
was 6.22 (SD = 3.20). However, only 15.1% of participants 
agreed that antenatal exercise suits the Libyan culture, the 
majority indicating a negative attitude toward antenatal exer-
cise. Table 4 presents all responses to this section of the study.

Practice of antenatal exercise

Results of this section showed that less than one-third (30.2%) 
of participants engaged in some form of exercise during 

pregnancy. The most common types of exercise reported were 
walking (66.8%), breathing exercises (34.1%), and relaxation 
exercise (41.4%). Among those who exercised, the majority of 
women did not reach the recommended exercise, which is not 
less than 3 times/week and for a minimum of 20 minutes per 
session.

The results also highlight the lack of doctors’ advice in refer-
ring to physiotherapy clinics or providing guidance and sup-
port regarding antenatal exercise. As high as 69.8% of 
participants reported that they did not receive directions to 
exercise, and only 3.9% had referrals to physiotherapy clinics. 
The main subjective reasons for not engaging in antenatal 

Table 2. Awareness of pregnant women about antenatal exercise.

HAVE YOU EVER HEARD OF RESPONSES FREqUENCY PERCENTAGE (%)

Antenatal exercise Yes 136 66.3

i don’t know 42 20.5

No 27 13.2

breathing exercise Yes 103 50.2

i don’t know 18 8.8

No 84 41.0

Core strengthening exercise Yes 62 30.2

i don’t know 14 6.8

No 129 62.9

Abdominal exercise Yes 55 27.0

i don’t know 21 10.3

No 128 62.7

Ankle and toes rise exercise Yes 41 20.0

i don’t know 8 3.9

No 156 76.1

Aerobic exercise Yes 58 28.3

i don’t know 2 1.0

No 145 70.7

Yoga Yes 137 66.8

i don’t know 7 3.4

No 61 29.8

Stationary bike Yes 52 25.4

i don’t know 0 0.0

No 153 74.6

Recommended duration of 
antenatal exercise

Yes 37 18.0

i don’t know 14 6.8

No 154 75.1
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Table 3. Knowledge of pregnant women about antenatal exercise.

iTEMS RESPONSES FREqUENCY PERCENTAGE

Do you think doing exercise during pregnancy 
reduces the risk of gestational diabetes?

Yes 71 34.6

i don’t know 52 25.4

No 82 40.0

Do you think doing exercise during pregnancy 
enhances energy and stamina?

Yes 118 57.6

i don’t know 42 20.5

No 45 22.0

Do you think doing exercise during pregnancy 
strengthens the pelvic floor muscles?

Yes 93 45.4

i don’t know 1 0.5

No 111 54.1

Do you think doing exercise during pregnancy 
reduces risk of perinatal and postnatal back 
pain?

Yes 101 49.3

i don’t know 41 20.0

No 63 30.7

Do you think doing exercise during pregnancy 
helps to cope with delivery pain?

Yes 103 50.2

i don’t know 40 19.5

No 62 30.2

Do you think doing exercise during pregnancy 
reduces postnatal abdominal muscle weakness?

Yes 101 49.3

i don’t know 36 17.6

No 68 33.2

Do you think doing exercise during pregnancy 
prevents excessive weight gain?

Yes 120 58.5

i don’t know 34 16.6

No 51 24.9

Do you think doing exercise during pregnancy 
reduces risk of high blood pressure?

Yes 154 75.1

i don’t know 19 9.3

No 32 15.6

Do you think doing exercise during pregnancy 
enhances post-natal recovery?

Yes 98 47.8

i don’t know 40 19.5

No 67 32.7

Do you think doing individualized exercises are 
safe during pregnancy?

Yes 130 63.4

i don’t know 34 16.6

No 41 20.0

Do you think doing exercise during pregnancy 
reduces the risk of post-natal depression?

Yes 163 79.5

i don’t know 22 10.7

No 20 9.8

Do you think doing exercise reduces the risk of 
Chest pain during pregnancy?

Yes 71 34.6

i don’t know 32 15.6

No 102 49.8

(Continued)
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iTEMS RESPONSES FREqUENCY PERCENTAGE

Do you think doing exercise during pregnancy 
reduces the risk of difficulty in breathing?

Yes 114 55.6

i don’t know 33 16.1

No 58 28.3

Do you think doing exercise during pregnancy 
reduces the risk of abdominal pain?

Yes 115 56.1

i don’t know 34 16.6

No 56 27.3

Do you think doing exercise during pregnancy 
reduces the risk of back pain?

Yes 138 67.3

i don’t know 22 10.7

No 45 22.0

Do you think doing exercise during pregnancy 
reduces the risk of uncontrolled type 1 diabetes 
mellitus?

Yes 148 72.2

i don’t know 20 9.8

No 37 18.0

Do you think doing exercise during pregnancy 
reduces the risk of uncontrolled high blood 
pressure?

Yes 160 78.8

i don’t know 15 7.4

No 28 13.8

Do you think doing exercise during pregnancy 
reduces the risk of uterine contractions?

Yes 71 34.6

i don’t know 39 19.0

No 95 46.3

Do you think doing exercise during pregnancy 
reduces the risk of vaginal bleeding?

Yes 152 74.1

i don’t know 15 7.3

No 38 18.5

Do you think doing exercise during pregnancy 
reduces the risk of premature labor?

Yes 169 82.4

i don’t know 13 6.3

No 23 11.2

Do you think doing exercise during pregnancy 
reduces the risk of dizziness?

Yes 82 40.0

i don’t know 37 18.0

No 86 42.0

Do you think doing exercise during pregnancy 
reduces the risk of decreased fetus movement?

Yes 147 71.7

i don’t know 20 9.8

No 38 18.5

Table 2. (Continued)

exercise by pregnant women were lack of time (35.1%), lack of 
knowledge (26.8%), fatigue (15.1%), and worries about harm-
ing the baby (10.7%; see Table 5).

Factors associated with antenatal exercise

A binary logistic regression analysis was conducted to identify 
factors associated with the knowledge, attitude, and practice of 
antenatal exercise. The independent variables included the 

socio-demographic characteristics of study participants (see 
Supplemental File#1).

The model was statistically significant for knowledge, [χ2 (21, 
N = 205) = 185.46, P < .001], suggesting that it can distinguish 
between those with good and poor knowledge about antenatal 
exercise. The model explained between 59.6% (Cox & Snell R2) 
and 79.8% (Nagelkerke R2) of the variance in the dependent 
variable and correctly classified 89.3% of cases. Age, income, 
positive attitude, and practice of exercise before pregnancy 
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Table 4. Attitude of pregnant women toward antenatal exercise.

iTEMS RESPONSES FREqUENCY PERCENTAGE (%)

i think antenatal exercise is essential during 
pregnancy

Yes 138 67.3

i don’t know 29 14.1

No 38 18.5

i believe antenatal exercise suits our culture Yes 31 15.1

i don’t know 42 20.5

No 132 64.4

i think antenatal exercise doesn’t harm my baby Yes 166 81.0

i don’t know 17 8.3

No 22 10.7

i believe antenatal exercise will help me get 
back to shape

Yes 121 59.0

i don’t know 28 13.7

No 56 27.3

i have a good social support to exercise Yes 71 34.6

i don’t know 32 15.6

No 102 49.8

i have enough time to do exercise Yes 71 34.6

i don’t know 52 25.4

No 82 40.0

i like exercising Yes 103 50.2

i don’t know 40 19.5

No 62 30.2

i think antenatal exercise will prevent 
complications

Yes 101 49.3

i don’t know 36 17.6

No 68 33.2

i think antenatal exercise helps with speedy 
post-natal recovery

Yes 98 47.8

i don’t know 40 19.5

No 67 32.7

i think if antenatal exercise is individualized it is 
better

Yes 138 67.3

i don’t know 22 10.7

No 45 22.0

i think antenatal exercise will give an energetic 
feel

Yes 118 57.6

i don’t know 42 20.5

No 45 22.0

i think antenatal exercise should be done 
based on advice

Yes 120 58.5

i don’t know 34 16.6

No 51 24.9
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significantly contributed to the model. The age adjusted odds 
ratio of (AOR = 1.22, 95% CI [0.98-1.52], P = .024) suggests that 
for every increase in age in years, participants were 1.22 times 
more likely to have good knowledge about antenatal exercise. For 
income, the adjusted odds ratio of (AOR = 5.89, 95% CI [0.85-
4.96], P = .041) suggests that participants were 5.89 times more 
likely to have good knowledge about antenatal exercise for every 
increase in monthly income. The positive attitude adjusted odds 

ratio of (AOR = 3.47, 95% CI [2.29-5.27], P < .001) indicates 
that for every increase in positive attitude, participants were 3.47 
times more likely to have good knowledge about antenatal exer-
cise. Finally, the adjusted odds ratio of exercise practice before 
pregnancy (AOR = 0.26, 95% CI [0.07-0.88], P = .03) suggests 
that those who practiced exercise before pregnancy were 0.26 
times more likely to have good knowledge about antenatal exer-
cise. However, the practice of exercise before pregnancy does not 

Table 5. Practice of antenatal exercise by pregnant women.

iTEMS RESPONSES FREqUENCY PERCENTAGE

Practicing antenatal exercise in the 
current pregnancy

Yes 62 30.2

No 143 69.8

Practicing any Exercise before 
pregnancy

Yes 112 54.6

No 93 45.4

Your doctor advices you to exercise Yes 62 30.2

No 143 69.8

Your doctor makes physiotherapy 
referral during this pregnancy

Yes 8 3.9

No 197 96.1

Walking No exercise at all 68 33.2

Sometimesa 82 40.0

Alwaysb 55 26.8

Ankle and toes rise exercise No exercise at all 152 74.1

Sometimes 36 17.6

Always 17 8.3

Abdominal exercise No exercise at all 174 84.9

Sometimes 17 8.3

Always 14 6.8

Pelvic floor exercise No exercise at all 171 83.4

Sometimes 21 10.2

Always 13 6.3

breathing exercise No exercise at all 135 65.9

Sometimes 31 15.1

Always 39 19.0

Stretching exercise No exercise at all 161 78.5

Sometimes 17 8.3

Always 27 13.2

Relaxation exercise No exercise at all 120 58.5

Sometimes 39 19.0

Always 46 22.4

aSometimes (less than 3 times/week).
bAlways (3 times or more/week).
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seem to significantly contribute to the knowledge of antenatal 
exercise based on the AOR and the CI values.

For attitude, the model was statistically significant (χ2 (23, 
N = 205) = 283.79, P < .001), suggesting that it can distinguish 
between those with positive and negative attitudes about ante-
natal exercise. The model explained between 58.3% (Cox & 
Snell R2) and 77.8% (Nagelkerke R2) of the variance in the 
dependent variable and correctly classified 88.7% of cases. 
Only occupation, gestational trimester, and knowledge signifi-
cantly contributed to the model. Employed women and those 
in their first trimester of pregnancy were less likely to have a 
positive attitude toward antenatal exercise by 4.4 times and 3.3 
times, respectively. (AOR = 4.41, 95% CI [0.97-5.73], P = .026) 
and (AOR = 3.32, 95% CI [1.68-4.35], P = .035) respectively. 
However, pregnant women who have good knowledge were 
more likely to have a positive attitude by 2.4 times (AOR = 2.41, 
95% CI [1.81-3.23], P < .001).

The results also indicated that unemployment status 
(AOR = 2.42, 95% CI [0.78-6.38], P = .030) and practicing 
exercise before pregnancy (AOR = 1.97, 95% CI [0.92-4.24], 
P = .02) were significantly associated with a higher likelihood 
of engaging in antenatal exercise. No significant associations 
were found between other socio-demographic characteristics 
and antenatal exercise practice. The model was statistically sig-
nificant, [χ2 (22, N = 205) = 20.61, P < .001], suggesting that it 
can distinguish between those who practice antenatal exercise 
and those who do not. The model explained between 19.6% 
(Cox & Snell R2) and 24.1% (Nagelkerke R2) of the variance in 
the dependent variable and correctly classified 76.1% of cases.

Discussion
This cross-sectional study offers valuable insights into the 
awareness, knowledge, attitudes, and practice of antenatal exer-
cise among 205 pregnant women receiving antenatal care at the 
Misrata Medical Center in Libya. This study found that less 
than half of a sample of expectant mothers in Libya had a good 
awareness, knowledge, or positive attitude to exercise, and even 
fewer engaged in exercise during pregnancy. The primary sub-
jective reasons that deter pregnant women from participating 
in antenatal exercise were time constraints, limited awareness, 
fatigue, and concerns about potential harm to the baby. These 
findings provide a basis for understanding the current state of 
antenatal exercise in the region and shed light on potential 
areas for improvement in maternal healthcare.

The findings of this study align with previous research con-
ducted in similar contexts. The results indicate that approxi-
mately half of the participants demonstrated good awareness, 
knowledge, and positive attitudes toward antenatal exercise. 
This is consistent with studies conducted in other countries, 
such as Saudi Arabia,12 Ethiopia,13 and Nigeria,16 which 
reported similar levels of awareness and knowledge among 
pregnant women. However, the low practice rate observed in 
this study, where less than one-third of the sample reported 

engaging in antenatal exercise as recommended, is consistent 
with findings from various studies conducted globally. Studies 
conducted in different countries, including Saudi Arabia,12 
Brazil,19 and Sri Lanka,32 have reported low levels of antenatal 
exercise adherence, indicating a gap between intention and 
practice.

The discrepancy between knowledge/attitudes and practice 
observed in this study is a common challenge reported in the 
literature.12,19,33 Several studies have highlighted barriers to 
antenatal exercise, including time constraints, lack of motiva-
tion, fear of exertion or harm to the baby, and lack of guidance 
or information.13,15,19,34 These findings support the notion that 
knowledge and positive attitudes alone may not be sufficient to 
drive behavior change, and addressing barriers is crucial in pro-
moting antenatal exercise practice.

To bridge this gap, interventions and educational pro-
grams have been proposed in previous research.14 Studies 
have emphasized the role of healthcare providers in promot-
ing antenatal exercise through counselling, education, and 
personalized recommendations.35 Additionally, community-
based interventions, such as prenatal exercise classes and 
social support networks, have been shown to be effective in 
promoting antenatal exercise.36 By implementing a combina-
tion of these interventions and educational programs, health-
care organizations, communities, and governments can 
promote antenatal exercise, improve maternal health out-
comes, and enhance the overall well-being of pregnant women 
and their infants.

Despite the above-proven interventions to promote antena-
tal exercise, women in developing countries often face numer-
ous barriers that hinder their ability to exercise regularly.13,33 
One major barrier is societal and cultural norms, which may 
discourage women from participating in physical activities due 
to traditional gender roles and expectations.37 Cultural beliefs 
regarding appropriate behavior for women, limited autonomy, 
and restrictions on movement can further contribute to the 
lack of exercise opportunities.33,38 Economic constraints and 
limited access to resources, such as sports facilities, gymnasi-
ums, or exercise equipment, are additional barriers that prevent 
women from engaging in regular exercise.34 Lack of time due 
to household responsibilities, caring for children, and engage-
ment in income-generating activities further limits the oppor-
tunity for women to prioritize physical activity.35 Addressing 
these barriers requires comprehensive strategies that consider 
cultural context, economic empowerment, infrastructure devel-
opment, and social support systems to create an enabling envi-
ronment for women to engage in regular exercise and improve 
their overall health and well-being.

In Libya, pregnant women face a great deal of physical, 
mental, and emotional challenges during their pregnancy,39 
which can make it difficult to stay active and exercise regularly. 
In addition to the physical difficulties of exercise during preg-
nancy, cultural beliefs and misconceptions are significant 
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factors that may explain why exercise is not a common practice 
among pregnant women in this country. One of the most 
prominent factors is the belief that pregnant women should not 
be exerting themselves.40 This belief is particularly firm in tra-
ditional cultures, where pregnant women are often expected to 
rest and avoid any strenuous activities.35,38 This is based on the 
belief that pregnancy is a delicate condition and that any activ-
ity, no matter how mild, could put the mother and baby at risk. 
This can lead to pregnant women avoiding exercise, including 
walking, for fear of harming their babies. In certain cultures, 
there is also a stigma associated with pregnant women who 
exercise.41 This stigma can be further reinforced by family 
members or community members who may not understand the 
physical and mental benefits of exercise during pregnancy and 
discourage it as a result.

Addressing these reasons for non-participation in antenatal 
exercise is crucial for healthcare professionals and policymakers 
to develop targeted interventions and support systems. By 
addressing these barriers and providing appropriate education, 
guidance, and resources, efforts can be made to promote the 
importance of antenatal exercise and empower pregnant 
women to make informed choices for their own health and the 
health of their babies.

Nevertheless, this study revealed poor awareness among 
healthcare providers (eg, obstetricians) about the importance of 
antenatal exercises, particularly those supervised by physiother-
apists. Most participants in this study (69.8%) did not receive 
recommendations from their physicians, and only 3.9% had a 
referral to physiotherapy clinics. This alarming concern high-
lights the need for better education and training for healthcare 
providers on the benefits of antenatal exercises, especially those 
supervised by qualified physiotherapists, and how to promote 
them to pregnant women. The role of healthcare providers in 
promoting antenatal exercise seems a valid concern in African 
countries. Asante et al33 conducted a study in Ghana and con-
cluded that all healthcare providers should be responsible for 
providing education and support to ensure sustainable exercise 
practices during pregnancy. Improved awareness and collabora-
tion among healthcare providers can help to improve maternal 
health outcomes and reduce the risk of complications during 
pregnancy and childbirth.

Aside from exercise practices, one of the most concerning 
findings of this study was the high prevalence of obesity among 
the studied sample of pregnant women. This is a major public 
health concern as obesity during pregnancy increases the risk 
of complications such as gestational diabetes, hypertension, 
pre-eclampsia, and preterm birth.42 Pregnant women may gain 
excessive weight due to a variety of factors. An improper diet is 
the most obvious factor that can lead to an overweight preg-
nant woman.43 Libya, as well as many other developing coun-
tries, are still in the process of transitioning to modern diets, 
which are often high in fat, sugar, and processed foods. These 
diets can lead to excessive weight gain if they are not balanced 

with adequate amounts of nutritious foods. Furthermore, many 
pregnant women in these countries may not have access to the 
resources or education needed to make healthy dietary 
choices.13 The findings suggest an urgent need for targeted 
interventions to address obesity among pregnant women in 
Libya, including promoting healthy eating habits and regular 
physical activity.

Limitations
This study had some limitations that should be considered. 
Firstly, the study’s findings may be limited due to sampling 
bias, as the sample may not represent the broader population 
and generalizability to other geographical locations may be 
compromised. Another limitation of this study pertains to the 
unique cultural context of Libya, which may differ significantly 
from Western countries. While this current study focused on 
antenatal exercise practices in Libya, the findings may not be 
directly transferable to countries with distinct cultural norms 
and expectations about pregnancy and exercise. Therefore, cau-
tion should be exercised when extrapolating these results to 
populations outside of Libya, as cultural factors play a substan-
tial role in shaping individuals’ attitudes and behaviors related 
to antenatal exercise.44

Furthermore, while logistic regression analysis is a valuable 
statistical tool, it is not without limitations. Overfitting can occur 
if the model becomes overly complex or includes too many vari-
ables, affecting its generalization to new data.45 Therefore, we 
included a sufficient sample size to ensure stable estimates. 
Causality cannot be inferred solely from logistic regression, 
regardless of the size, direction, or significance of the ORs, 
necessitating caution in interpreting associations as causal rela-
tionships.46 As with any statistical approach, the limitations of 
logistic regression underscore the importance of understanding 
its constraints and employing complementary methods to miti-
gate potential biases and inaccuracies in research findings.47

Lastly, this study relied on quantitative research methods 
exclusively. We employed quantitative data analysis techniques 
to address our research question, which provided valuable 
insights into the knowledge, attitudes, and practice of antenatal 
exercise and associated factors. However, the absence of quali-
tative or mixed methods design limited our ability to capture 
the nuanced perspectives, experiences, and motivations of 
pregnant women in Libya regarding antenatal exercise. 
Qualitative or mixed methods research would have offered a 
more holistic understanding of the cultural and sociocultural 
factors influencing exercise behaviors during pregnancy, allow-
ing for a richer exploration of participants’ experiences.

Despite these limitations, our study contributes valuable 
insights into the context of antenatal exercise in Libya, offering 
a foundation for future research avenues that may incorporate 
qualitative or mixed methods approaches to further explore the 
cultural intricacies surrounding pregnancy and exercise in this 
unique context.
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Conclusion
Antenatal exercise is an essential aspect of prenatal care that can 
help to promote the health of both the mother and baby. 
Awareness, knowledge, attitude, and practice are the key factors 
that can help expectant mothers unlock the benefits of antenatal 
exercise. Overall, the results of this study revealed that nearly half 
of the participants demonstrated good awareness, knowledge, 
and positive attitudes regarding antenatal exercise. However, less 
than one-third of participants engaged in some form of exercise 
during pregnancy. These findings demonstrate the existence of a 
gap between awareness/knowledge/attitudes and actual practice 
of antenatal exercise. The main subjective reasons for pregnant 
women not engaging in antenatal exercise were lack of time, 
poor knowledge, fatigue, and worries about harming the baby. 
These identified barriers to practice are consistent with the lit-
erature, highlighting the need for targeted interventions and 
support systems. Healthcare providers can play a crucial role in 
promoting antenatal exercise by addressing barriers, providing 
guidance, and integrating exercise counselling into routine pre-
natal care. Community-based interventions and educational 
programs should be developed to empower pregnant women 
with the knowledge, skills, and support necessary to engage in 
safe and effective antenatal exercise. By addressing these chal-
lenges, it is possible to improve adherence to recommended 
antenatal exercise guidelines and enhance maternal and fetal 
health outcomes in Libya and other similar contexts.
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